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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To reduce the power consumption and improve the 
operability by stopping a display operation and also controlling a 
driving circuit or a driving voltage generating circuit so that a 
substantial DC. component is not impressed on liquid ci^$jtaj x 
CONSTITUTION: A sleep mode input is provided in the input 
interface part of a liquid crystal display device. When a host (a 
personal computer) side enters into, a sleep mode, a sleep mode 
signal is supplied to a display controller and then the display 
operation is stopped. Simultaneously, a signal SL0 is supplied to a 
DC-DC converter forming a liquid crystal driving voltage and then, 
for example, the driving voltage to be supplied to liquid crystal 
drivers is set to the same potential as that of a counter electrode 
(a common electrode) so that the DC. voltage is not applied on 
both electrodes of liquid crystal. Further, a power source part for 
turning on a fluorescent lamp being used for a back- lighting is 
included in the DC-DC converter and when the converter is made 
to be in the sleep mode, the fluorescent lamp is turned off. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by coming to have the control function which controls 
a drive circuit or a driver voltage generating circuit for substantial direct current voltage not to join 
liquid crystal while stopping a display action, when the control signal supplied from a mode setting 
terminal is activated. 

[Claim 2] The liquid crystal display of claim 1 characterized by being the thing by which a clock pulse is 
also stopped, and by which the power source of a back light is also intercepted at the time of a halt of 
the display action by the above-mentioned control signal. w r - n)i : .-v. *c r.-»-- r ■ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention is used for what is used for data processors, such as a 

personal computer, about a liquid crystal display, and relates to an effective technique. 

[0002] 

[Description of the Prior Art] The liquid crystal display is widely used as a display of a portable personal 
computer. About the color liquid crystal display of the active-matrix configuration which carried TFT 
(thin film transistor), there are Nikkei tuna UHIRU and "Nikkei electronics" page 211 grade on 
September 10, 1984, for example. 
[0003] 

[Problem(s) to be Solved by the Invention] The liquid crystal display is equipped with the DC-DC 
converter as a power source which makes the driver voltage and the back light for a liquid crystal drive 
turn on, and it generates various electrical potential differences by above-mentioned DC-DC KOMPATA 
in response to the direct current voltage of a host system without having the power source which 
became independent to itself. On the other hand, in the personal computer of a notebook mold etc., it 
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has the sleep mode for low-power-izing etc. That is, when not performing data processing etc., the 
clock pulse of most circuits is stopped except for some [, such as a timer circuit, ] circuits, and the 
operating current is reduced. At this time, in order to make actuation of the circuit of a part of above 
continue, a host-system side is in a current supply condition, consequently, a liquid crystal display — 
setting — a display action — being possible — it will receive, and will be from a host side in the 
abnormal condition that an indicative data and a clock are stopped, a normal display action will not be 
able to be guaranteed, direct current voltage will be impressed to liquid crystal, and the problem of 
reducing that life remarkably arises. 

[0004] When the specification of the above liquid crystal displays is kept and a host system is made into 
a sleep mode (or standby mode), the above problems can also be avoided, if the signal of a clock or a 
dummy is supplied or the supply of supply voltage itself is suspended so that direct current voltage may 
not join the above-mentioned liquid crystal. However, while supplying the signal of the above clocks or a 
dummy, or preparing a function which makes the power source supplied to a display intercept in a host- 
system side and a host-system side's becoming complicated, the problem of being user-unfriendly 
arises as a configuration must be changed by the thing using a liquid crystal display, and the thing using 
other displays. 

[0005] The purpose of this invention is to offer the liquid crystal display which received low-power-izing 

and user-friendliness. The other purposes and the new description 1 wilhbecome clear from description --j: „mv. 

and the accompanying drawing of this specification along [ said ] this- invention:- • • ~ i - : - 

[0006] . « . ••juiifci 

[Means for Solving the Problem] It will be as follows if the outline-of a- typical. thing'is briefly explained - 
among invention indicated in this application. That is, when the control isignah which* prepares mode' 1 ' - : -t 
setting terminals, such as a sleep mode and a standby mode, in an input interface, and is supplied from = 
there is activated, while stopping a display action, a drive circuit ora driver voltage generating circuit is~ " v 
controlled for substantial direct current voltage not to join liquid: crystal.:? or s: •:»:-, * * - ^ r ; — - v. 
" : >y[0007] ■ :* - . . < ; -.1000 /I - • 

: :. i '.[Function] Accordihg^to; the above-mentioned means,: by the-ea:syjconfigi}rationfof?also supplying-the?:nt»orcd 
mode setting termimakini which the control signal was formed by vtheeabove-mentioned? liquidrcrystabo:^ 3 w» 
display when it is made into a sleep mode etc., a host system can preventeabnormality actuation of a* * 
>' liquid crystal display, and can lengthen the life of liquid crystal. j :r ;V -rv^v-rsi *\ -wo 1 -.*• • ' " : 

[0008] 

[Example] The outline block diagram of the computer using the liquid crystal display concerning this 
invention is shown in drawing 2 . In this drawing, a liquid crystal display is used as a display terminal of a . 
personal computer (in this drawing, it abbreviates to a personal computer). 

[0009] Although especially a personal computer is not restricted, it considers as portable like a 
notebook mold personal computer, and actuation by the cell is enabled: That outline is as follows, 
although it is omitted in this drawing since that system itself does not-have the~direct relation to this 
invention. 

[0010] Centering on a central processing unit (CPU), the dynamic mold RAM as a peripheral-device 
control section and primary-storage memory (DRAM) and its control section, static mold RAM(SRAM) 
SRAM as a backup memory and backup parity and its control section, and ROM in which the program 
was stored are mutually connected by the bus, and the personal computer of this example is constituted. 
The above-mentioned peripheral-device control section is connected with external storage, a keyboard, 
etc. It has a control section for reading an alphabetic character, image data, etc. which were memorized 
to the Video RAM (it is described as VRAM) etc. as a display system, and the liquid crystal display 
applied to this invention as an output unit is used. 

[001 1] The current supply section for supplying a power source is prepared in the computer system 
internal circuitry. The above-mentioned central processing unit performs timing control of each above- 
mentioned memory of operation by forming the signal for controlling each memory. 
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[0012] The above-mentioned current supply section also contains the cell carried besides the power 
circuit which direct-current-izes a source power supply. And as for a central processing unit, a sleep 
function is prepared. That is, when performing no data processing while it is fixed, it goes into a sleep 
mode automatically and is substantially made circuit non-operating state by stopping supply of a clock 
except for some [, such as a timer circuit, ] circuits. The above-mentioned sleep mode may be made to 
be performed in switch actuation or a data-processing program, and may be called like a standby mode 
or low-power mode. 

[0013] As for the liquid crystal display of this example, the sleep mode (SL) input other than a clock, 
data, and a power source VCC required for a display action is prepared in that input interface section. 
By connecting between the input terminal of a liquid crystal display, and the output terminals of the 
above peripheral-control sections of a personal computer from a flat cable etc., supply of each above- 
mentioned signal and an electrical potential difference is performed. 

[0014] If the above-mentioned sleep mode signal SL is not stopped in only stopping a display action 
according to it if a display controller is supplied and a host (personal computer) side goes into a sleep 
mode, but supplies a signal SL 0 to the DC-DC converter which forms liquid crystal driver voltage and 
goes into a sleep mode as mentioned above, it will set the driver .voltage supplied to a liquid crystal 
driver so that direct current voltage may not join the two electrodesof liquid crystal as a . 

■* counterelectrode (common electrode) and corresponding potential. iHere- ifrselection. actuation of the : t/^s 
scanning-line electrode of the TFT panel is stopped, the display: electricali potential difference written in • • ' 
the liquid crystal pixel which acts as a capacitor equivalent is held; and! itcwilkbe in vthe condition that 
direct current voltage was impressed. For this reason, although not^restricted especially; the electrical \ * 
potential difference. as* the electrical potential difference which scan-actuatibn-isccontinued s and"is* - o -** 

- supplied to the above-mentioned counterelectrode only with thevsarrieratHeast one^frame- period is 

supplied to a scanning-line drive circuit from a liquid crystal driver:- : r.arr^- — r ^r^'r-'r'.^'rr.' — ^ 

; [0015] In response tovthe supply voltage VCC by the side of a pers'dnalrcomputer, includingthe. power- * ■ 
supply section which makes the fluorescent lamp (cold cathode*ctub,e>CFlr)cused;forJthe-.baclc 5 light other : * 

»i than^the\circuit<.whiGh^.f6trms^the} above- Jiqliid cry stair driver voltages: ti!jmx6n?iifithei.abov.e-mehtion:edeti .\mm e~ 
^DG-DCcconverteriHs^tmadeitinto-ithe^above-mentioned sleep mode,Ca-jfiubneseemtdamprw^^ rr> 
it does not stop at a halt of the- display action which only took the';<life of liquid crystal into: consideration; 
but is madeto also reduce the power consumption of a liquid crystal- display.- y*-'? r*-- --.-o :■»'.• • «■ " - * v 
[0016] The wave form chart for an example of actuation of the liquid crystal display concerning this 
invention to explain to drawing 1. is shown. If the sleep mode settingisignaleSL is-made into the active.* • 
level of a low level as mentioned, above, a controller will detect this- and. will make the internal signal SLO 
a low level. All the driver voltages formed by the DC-DC controller for liquid crystal driver voltage 
generation of the low level of this signal SLO for a gradation display which is mentioned later are the 
electrical potential differences Vcom of a counterelectrode. It is made the fixed potential of this 
potential. - • • *• r : 

[0017] Inside a controller, an output clock is stopped by the clock control signal formed of the low level 
of the above-mentioned sleep mode setting signal SL. Moreover, an internal data control signal is also 
made into a low level, and while the output data transmitted to a liquid crystal driver are also made into 
fixed level, the counter inside a controller is also stopped. Although not restricted, especially the above- 
mentioned output clock is not immediately stopped by the above-mentioned signal SLO, but it operates 
the scanning-line drive circuit between inter-frame [ about 1 ], and it waits and it is stopped until the 
driver voltage made the same with a counterelectrode is written in each pixel. 

[0018] As long as the bad influence which the electrical-potential-difference holding time of the pixel 
which acts as a capacitor equivalent is short, and has on the life of liquid crystal is slight, you may make 
it also stop scanning-line selection actuation immediately with the above-mentioned signal SLO. A liquid 
crystal display also serves as a low power automatically [ it is the same with a host-system side, and ] 
with the sleep mode setting signal SL as mentioned above, and a battery life in case a cell drive is 
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carried out can be lengthened. 

[0019] If a sleep mode is canceled by the host side, the sleep mode setting signal SL will be made high- 
level. Thereby, in a liquid crystal display, the clock control signal of a controller will become high-level 
according to it, a controller will be in operating state first, and an internal counter etc. starts actuation. 
After supply of the clock to a liquid crystal driver and the output of data will be resumed according to 
this and a controller will be in a normal state, Signal SLO is made high-level, actuation of a DC-DC 
converter is confirmed, liquid crystal driver voltage is formed, and a display action is started. Thus, also 
when resuming a display action, as the electrical potential difference to the various components in a 
liquid crystal display or current control is performed, the procedure in which rating of each part article is 
protected can be controlled by the controller. 

[0020] The block diagram of one example of the liquid crystal display concerning this invention is shown 
in drawing 3 . A liquid crystal display panel is large-sized, and a color multicolor display is enabled by the 
three-primary-colors pixel of RGB. The odd-numbered thing and the- even-numbered thing can 
distribute the signal line of an electrochromatic display panel up and down, the signal-line drive circuits 
DDV1-DDV10 are established in the bottom, and the signal-line drive circuits DDV11-DDV20 are 
established in the bottom. ■ • * - 

[0021] After incorporation of data is completed by the clock pulse CL'2 for serial inputs* in* the signal-- - 
line drive circuits. DDV1^and?DDV:1;1; of the- first rank? it-goes into the rlow-powersmode *in;which nothing -.:■«. r r 
operates only by holding the above-mentioned picking ********** data immediately.nAndranroutput. •* *• ^ ' 
signal is made into a -low level, .the' signal-line drive circuits DDV2 T and!DDMil'2 oftthe next step ;startf.. r . '..v v. 
' actuation, respectively-Tand data are>incorporated:by-future clock pulses. Hereafternif r .incorporation: of.xv - 
input data- is^ similarly rcompleted even' in the> signal-line drive circuits ©DV1i0;and 'DDV2Q' of :the*last - r? v: *\ v?f 
stage, the Rhine dataHatch circuit-transfer of the ^latch data which the clock* pulse^Gb 4, occurred and - 

^ were- [^above-mentioned ] crowded picking will be carried out, and incorporation?rof.the -serial-data- .-r- - - ^ 

corresponding to next Rhine- will « be; started.:*?./ • roc *:i:t r^spo^awv-to n&r.t :r ^n* 1 " . ■r^:: j i 

.[0022].:Aiscahnirig^liheveIect^^ iteftei* 
r.* * r • seariningHine drivercii?cuits.:GDV1.3©DM4>havettv«o; ommore outputetenminalsy respectively ,9 arid -teba&gi&torJa&PB'i 
-is . v:^;the?scanning:line <ch'osenLone:ibyy'one«in -responser'to;ithe: Rhine .synchra:nizing;signa.lteBen ; .-?rt^ bv*;£»*B^.:^xiraJTH 
[0023] It has theJrhage memory which stores theHndicative data for at least 1 screemin the part <v * i*^">r — 
displayed as^the controller* or. CPU, and a host computer (microcomputer)-CPULMnputs an indicative data ; ■«« - i; 
into it to the above-mentioned image memory. In addition, a host computer is represented with this 
example with CPU (central processing unit). A controller reads the data of amimagermemory one: by one *; 
synchronizing with the scan timing of a liquid crystal display panel, and. generates serial data. and a- 
control signal. Moreover, electrical potential difference Vcom to which the liquid crystal drive power 
circuit as a DC-DC converter is controlled, and the multi-gradation driver voltages V0-V7 are. given by - 
the counterelectrode (common electrode) as it has the above sleep mode input functions, and it is 
shown in the timing chart of above-mentioned drawing 1 , when a sleep mode is set up It switches so : 
that it may become the same electrical potential difference. Thus, direct current voltage is made not to 
be impressed to the liquid crystal between a counterelectrode and a pixel electrode. 

[0024] A liquid crystal drive power circuit outputs the gradation electrical potential differences V0-V7 at 
the time of a normal operating state. The signal-line drive circuits 1-DDV 20 choose the gradation 
electrical potential difference corresponding to an indicative data, supply driver voltage to the signal line 
of a display panel, and make the gradation display corresponding to an indicative data perform. 
[0025] The operation effectiveness acquired from the above-mentioned example is as follows. Namely, 
(1) When the control signal which prepares mode setting terminals, such as a sleep mode and a standby 
mode, in an input interface, and is supplied from there is activated, while stopping a display action, the 
effectiveness that abnormality actuation of a liquid crystal display can be prevented and the life can be 
lengthened by the easy configuration of controlling a drive circuit or a driver voltage generating circuit 
for substantial direct current voltage not to join liquid crystal is acquired. 
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[0026] (2) Since a part of programs are changed or it becomes needlessness entirely to prepare a 
switch function in the current supply section according to the indicating equipment used only by the 
host system equipped with the sleep mode connecting the sleep mode signal to the above-mentioned 
input terminal etc., the effectiveness that user-friendliness in a user can be improved is acquired. 
[0027] (3) At the time of a halt of the display action by the above-mentioned control signal, the 
effectiveness that the liquid crystal display itself can be made into a low power is acquired by the clock 
pulse of KONTORA also being stopped and making it also make the power source of a back light 
intercept. 

[0028] Although invention made from this invention person above was concretely explained based on the 
example, it cannot be overemphasized that it can change variously in the range which the invention in 
this application is not limited to said example, and does not deviate from the summary. For example, a 
liquid crystal display may perform only the binary display of lighting / astigmatism LGT to what performs 
a multi-gradation display. The monochrome display other than color display may be performed. A liquid 
crystal display panel may be the thing of a simple matrix method besides the thing of a TFT active- 
matrix method. Also in a simple MATORISSUKU method, it is in the condition that current- supply is* 
performed to the display, and when a host side goes into a sleep mode, it is because there is a . 
- possibility that direct current voltage may be impressed to liquid crystal, without* becoming abnormality * 
-v actuation and being-able to perform alternating current* drive actuationr:asiarresult .by! not:inputting,a5^^rnr' i v.':;; 

required clock or -a required control signal. r ^ •-• m^-k - r^r r^-v, * r ,^ r " * 

•r [0029] This invention can be widelyrused'as a, liquid crystal display of various kinds ^electronic 1 f*:r *r ;-cr 
- equipment like others, an electronic notebookv etc. and:an electronicvgame: ; [.display V of various:? 1 : . nrr^rvn? 
'* - v t computers;' such as a r notebook mold^personal computerjr] sorrrrr^er.'. ^a-V-* . j ;<-:-cv .r-'r^M^z^y-j^^- ^ 
[0030] •* * * • *** .* ' ':-v-' * > ** ; r*? V c s : :« \y ■■■ ■ - * . • * . . - . • • ■ 

- - [Effect:of the invention]^ will: berasfollows if the effectiveness ; acqui^^ :< ~ 

invention indicated in this application is explained briefly. That is? when the -control- signabwhieh prepares 
Imode setting terminals; sueh7as,avsleep}:mode and *a; standby moderiin <an:tinputdnterface^and:isvsupp:liediv^0c-' ; ar 
mfrom *there is activatedrrwhile^stoppingia^display actidn^by theceasy^configuratiorisiote^^ 
Mn-Oijcircuit or a driver; voltage'jgenerating circuit for:substantial directTCurrentivoJtage nofc^to^joinjliquids* \ati rsJx~&r< 
v - v crystalrabnormality actuation of.3 liquid^crystah display can be prevented, and the? life: can be lengthened. 
■.*•■ [0031] Since a part of programs -are changed or it becomes needlessness entirelyto prepare-a*;switchr. : -rps- ■; r ~ ~: 
function in the current supply section according to the indicating equipment used only by connecting, the * 
sleepmode signal to the. above-mentioned input terminal etc., the host system equipped with the :steep:c 
mode can improve user-friendliness in a user. . .. . . -i ■ 

[0032] At the time of a halt of the display action by the above-mentioned control signal, the liquid - . 
crystal display itself can be made, into a low power by the clock pulse of KONTORA also being stopped 
and making it also make the power. source of a back light intercept. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



-7- 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the timing chart showing an example of actuation of the liquid crystal display 
concerning this invention. 

[Drawing 2] It is the outline block diagram showing one example of the computer using the liquid crystal 
display concerning this invention. 

[Drawing 3] It is the block diagram showing one example of the liquid crystal display concerning this 
invention. 

[Description of Notations] 

CPU — A host computer, DDV1-DDV20 — A signaHine drive circuit, CVD1-CVD4 — Scanning-line 
drive circuit. 

[Translation done ] 
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(CPU) £*i&£LT, iiaSM$<JPg|5. iffitt^'E 
'J h l/T©y -fti'yi'IRAM (DRAM) RZS^rCD 

AM (SRAM) SRAMS^A7^777*AUf-fi 
40 ^©©ira. 7°n7*7A^*S^^ft7cROM^A*7{C<t 

offlstc«^^ftT«pic$ft«.o ±tejiiasa$ii^^ti 

^StLTtTtRAM (VRAMtfBf) ^Jr 8516b 

tilTJSB <!: b T d ©fE?g iC^^^HS^ga^ffl ^ 6 ft 

[0 0 1 l] =i>tfi-^->7^Ai^gB[5i^irtt, man 
^tt$S-r-5Jt*©*ig#t$&SS^tt6ftT^-2)o ±f5'P 

50 d<!:(cJ:oT±f5&y^'J©»)f^5"f = >^S^fT^ 
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[0012] ±iBtt£fttt*Btt. mmnuzmttetz 

[0 0 13] £©*J60<|©iKil^g««, ^©A?M 
> ? - 7 X -f XgBIC «^«lf^ IZ&Bfc 2Uyf}z : T-5> 

tmsvccwffijt:. xu-y^-H (sl) a^ss: 
tt^n^. »fts*««©A*ai^tAy3><ofiac© 

[0 0 1 4] ±tBX'J-y ; E-Kft^SL« > S^n > 
hu-vizm^n. *zh (/vyp» M^xu-y 20 

*ICih*eT. *SBlb«E£JBjS'r*DC-DC:3> 
A-^tC^SLOS^S&LT, ±fB©cte-f3^'J-y 
t — KJ3A*t*SOM««Kiafli£«EE3a«lnit)&*^«t 

«a ot>«) tm&nmzmfe?z. z.z.x\ t 

£©fc«>. «rK«RSnfcna«. i££*§ligft 30 

*SK5'f As6»e.«l&*n*J:5k:-r»t>0!)T**. 
[0015] ±fBDC-DCP>A'-^n ;v;a>« 
OiltBEVCC^Sm, ±IE©<fc-3&ttS«»«ffi 

±ex u - y^e- k k $ n-s t mft y > ymmi s -e- e> 

^©<fittcit^e»-r. i B B B i*gi©iii^feii « 

[0 0 16] 111:11 dWfg^i^&i&ii^KSe© 

ib © <fc o \z x 'j - y t - k mmm s l a< □ i/ ^)i<n 
TZTHzru^Mzztizt. 3>t-p-7^n^ 

»LTf*JgBff^S LOSD^l/^HCtS. dWff^S 
DC3>hn-5T'll &&-f3J:5&|5gI8S^©>t«> 

\zBf$,2titz±Tv>wmnE.tf*i[innm<Dnj£Vcom t 
mm®.<Dmfenmzznz>. so 



4 

[0 0 17] 3>hD-5ftHra3u ±fB7.U-7 P; E- 
h* n S L © P £ l"<;nc «fc 0 Jfcfig S nfc £ P y >? 

mwamz £ q mil fin? z w& ±2 &z>tiz>. 

fc, P>hP-7^l^©* l 5>3'feffll:$-a-?.n^. ± 
Ettifc^Dy^tt. fcfcftflBSnfcHtf, ±fBff^SL 
Otc}:9iS^k:f?it£iie>ft-5©T'&<, 15171/- A 
IW©IWj££»B»|H||S£»f£Sli:T. »|Rj«atHC< 

[0 0 18] ^«K*WV>*iUT«UllT*lH*© 
«EE«#Nf < T«ft©**KRS-r«i»»**li* 

Jttstf, ±as«^s.LOJcj:oTjt*»aiR»fpt)a% 

tcff it/Sit- -5£?f;:bTt> J; t^„ ±IB©J:5C7.'J-y 
FRJWJSLlcfcB., Sc»»^S«'b3fc* h >X 

[0 0 19] *X h<MT'7.'J-7 P; &- K.j6<*»Sn<6 

p - ^ a*5te-r«jf£#88 tftoTrtwoAi^^ 

T, DC-DCP>A*— *©l&f£a*W^££nTi£iflB 

agBp D D^©miE. »*^H«8iE«««:fT'5«t3lrUT. 
#«»©3£**^*«t-5ft*)lil«:3>hD-7»C«tDIW 

[0020] 0 3tc«, ^©ssnicffisfta^sc© 
— *J6^i©ypy^0*^snTtss. jBtft^/t*;w 

ASTRGB©H{gfeiii^lCckO*5-#6*^ 

<Dh<Dtmfkmm<Db<Dtf±T\zmvftv*>tiT. ±w 
izmnmmm\B9&DDv i~ddv i o**»tt6n. t 

ftHrttffl^ttBlftlBIIftDDV 1 1~DDV2 OT&tgStte. 

n-g>„ 

[0 0 2 1 ] S]©©{t^^t!)(5ISSDDV 1 tDDV 1 
1 \ZH^Xiy<JT)lXtim<Dfia yfiAfrXCL 2 IC J: 
0x-^©^<9ii^*^7-r€)t, B*»(C±IB®0ii : c: 

^-KICAS. fLT. tb^ffi^^P^U"<;HCLT 

*a©{t^s»[5i?SDDV2iDDv i 2*'-enfn 

!W£M#iLT, ^©^P-yi'/^l/XlC.toTx-^ 
^^DiitJ. WT. ^«tCLTft^g©ft^^®jfHJ!S 
DDV 1 0iDDV2 0 S.T'lZAtl'r—!? <DWQ&frtf 
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U K<Dy-i Lfcv'J 7)17— ?<DW.Q 

[0 0 2 2] 7£&mn®\*. ^gijUiKKHSSCDVl- 

cDV4tCckDgKiij$n^. z(DM&mmW)m$&cDv 
i~cdv4h ^n^enm^^m^m^, 

[0 0 2 3] U> hU-yXitCPUtm^VTz^iZ 
^) CPUte±iEH{t!;X^ UfCttLTa^x-^&ATl 

-t&„ ^©n^jT'ii. cpu (^^ma^B) 
c - d c a yn-z t hT<nm&mmmw.m%k* wm l 

T, ^l®liIgi!j«l±V0~V7£*ffrttJI (n^E>m 
S) {C#A6n-&ttJIVcoiii tl^i;«ffi<h^^cfcf)tC^) 

[0 0 2 4] ?g B B H^l!l«M[HlS§(iv-.®SOKjf^«SI©t 

DDvi~2oii m*y : -5>izftmi,tz\%mniz.$:m 
[0025] ±m<Dmmm^n<bti^^m9J}mt. t 

(1) A2K >^-7x<7.lCX'J-y ; E-H^X^ 
fflt £ t <h tc«^ (C*KW^iS8ft«JE^JDD^ 6& 

[0 0 2 6] (2) X'J-y*— I* hi' 

mvz>f££tf-ty?Fmizt3.z><DX\ x.-v-T'<Dm>M 

[0 0 2 7] (3) ±B*JW«^£«fc***IMe©ff 

n. ny^y-i bonmh&mzuz&oiz-rzztiz 
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[0 0 2 8] «±*£9!#«fc0fcSnfc5BW**i6«Uc 
StJSAfcWKRHLfctf. *®fgMttBt(IB*Jg«»JHIS 

S*A°^;U«. TFTT^x-C^VhU ypXttCDb 

zt\z^K>, gftMfttti^Ti&mmiz&mmmwifttf 

[0 0 2 9] ilOTJiBjJte. y- h-T'-y^^A-V^-JUn 
20 [ 0 0 3 0 ] 

- f2roiIDT&-5. Ttefc*.. A^J-f 7i<f XlCX 

■ whit* cm % m%2nzmm.mnM7.& m^tc s n 

<h ■ *jjslMfrfrflF jfcS its 1 1 fe ■KifcllK^HWfc 
|5|i6€:iW»-r*t^3fB**:«!J«^J:0,..*jia**lI 

30 ■£>„ 

[0 0 3 1 ] XU-^-K^(ix.fc*:Xh->X^A 

t<Dx>j--y^-\ i mm±mxti^izmm.-r^ 

ft <£* *«- W^fi left £ ©T% a.— !f — TCDtt^M^ £ & 
<?ZCtmT'%Z>o 

[0 0 3 2] ±aa«««^lC«fc4**»ff©fflhRrK: 
n>l — ? <Di? ay 2^)1,7. bWitZ H <bti. rty 

i7y-i h<Dnmhmmzitz>&5iz-?z>z\uz£r). & 
[si] z\(D%mz&zmihm7jimw<Dmft<D-&i$:jf; 

[0 2] CO%^H^S^HS^gB^ffl^7cn>t^ 
[0 3] Jl©5EW»C«**iia*S«©-*Jfi«t*-r 

C PU-*X h3>t!a-?. DDV1-DDV20- 
so m^*ISib(H)!S. CVD 1-CVD4- ^tt^SBllsl 
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